Background: The stomach is an uncommon site for metastatic carcinoma. Approximately 6% of renal cell carcinomas (RCCs) may metastasize to the stomach. The majority of the reported metastatic RCCs in the stomach presented as large masses or ulcers greater than a centimeter in size. It is very rare to encounter metastatic RCC as a solitary small polypoid gastric mucosal lesion.
Introduction
The stomach is an uncommon site for metastatic carcinoma of any given primary. In several previously published large autopsy series (from 1952 to 1990), the stomach has been reported as a metastatic site in 0.2-0.7% of cases [1] . In 2001, Oda et al reported an autopsy series in the Japanese population; metastatic disease to the stomach was present in 5.4% of the patients with solid malignant tumor [2] . In this report, 6 .2% of renal cell carcinomas (RCCs) metastasized to the stomach [2] . Namikawa and Hanazaki performed an extensive literature review which demonstrated that breast, lung, and esophageal cancer were the top three primaries to metastasize to the stomach [3] . In that study, RCC was the fourth most common metastatic carcinoma involving the stomach, although the total number of cases was smaller (26 of 341 gastric metastasis cases, 7.6%) [3] .
Though most of the gastric metastasis cases were identified in autopsy studies, a subset of reported patients were diagnosed endoscopically. Many of these patients present with very non-specific symptoms such as dysphagia, gastrointestinal bleeding, anemia, dyspepsia, and epigastric pain [1, 2, 4] . In contrast to the multifocal metastasis commonly seen in other organs, the gastric metastasis presents as a single lesion at the time of endoscopy in more than half of the reported Metastatic RCC as a Small Gastric Polyp Gastroenterol Res. 2018;11(1):25-30
cases [1, 2, 4] . Metastatic tumors in the stomach typically exhibit features resembling submucosal tumors or primary gastric carcinoma with deep ulceration [2] . For endoscopists, correctly identifying metastatic disease from a primary gastric lesion is incredibly difficult given there is no definitive endoscopic characteristics to differentiate the two [2] . In addition, the time interval between the diagnoses of the primary tumor and metastatic disease in the stomach has a wide range from 16 to 78 months. RCC is found to have one of the longest intervals between primary diagnosis and metastatic disease with a median interval of 6.5 years [1] [2] [3] [4] [5] . Such long intervals and sometimes neglected oncologic history may decrease the clinical suspicion for metastatic disease, and therefore make endoscopic diagnosis of gastric metastasis of RCC even more challenging. The majority of the reported metastatic RCCs in the stomach present as a large mass or ulcer greater than a centimeter in size [3, 5] . There are only four reported cases with metastatic RCC presenting as small, subcentimeter gastric mucosal lesions [6] [7] [8] [9] . It is possible that small foci of gastric metastasis are under-recognized endoscopically and/or histologically, because metastatic RCC may not be in the differential diagnosis for such small lesions, even in patients with a known history of RCC. With the improved endoscopic imaging technologies, it is expected that smaller polypoid gastric metastasis cases will be detected. In this study, we retrospectively analyzed the characteristics of subcentimeter gastric mucosal metastasis from RCC. The study was aimed to raise awareness among pathologists and endoscopists of the existence of small polypoid gastric metastases so that potential diagnostic pitfalls will be recognized and avoided.
Methods
The study was approved by the Institutional Review Boards. Surgical pathology specimens of gastric metastasis from RCC that measured 1.0 cm or less at the time of endoscopy were collected from Duke University, University of Florida College of Medicine, and Yale University. Autopsy cases were excluded. The medical records, endoscopy reports and pathology slides were reviewed. Clinical information, endoscopic characteristics, and pathological features were recorded and analyzed.
Results
Five patients with subcentimeter metastatic RCC involving the stomach were identified, which included four men and one woman. Mean age at the time of diagnosis of metastatic stomach disease was 71 years old (range 58 -84 years). Anemia, melena, and gastroesophageal reflux disease were the common indications for upper endoscopy examination. One patient presented with upper gastrointestinal bleeding. Two of the five patients did not have a known history of RCC. In the three patients with previous history of RCC, the interval from primary RCC diagnosis to the detection of gastric mucosal metastasis was 5, 6, and 10 years, respectively. The history of RCC was provided by clinicians in two of these three patients. Three of the five patients had metastatic disease elsewhere in addition to the gastric mucosa, detected either prior to or after the diagnosis of gastric metastasis. The clinicopathologic features are summarized in Table 1 along with the four case reports GERD: gastroesophageal reflux disease; GI: gastrointestinal; N/A: no previous history of renal cell carcinoma. *Year of gastric metastasis for the current cases, year of publication for the referenced cases. #Years from the primary renal cell carcinoma diagnosis to the detection of gastric metastasis.
Hemmerich et al Gastroenterol Res. 2018;11(1):25-30 mentioned above [6] [7] [8] [9] . All the lesions were solitary. The mean size of metastatic lesions on endoscopy was 0.8 cm, ranging from 0.4 to 1.0 cm. One lesion (1.0 cm) resembled a friable mass, whereas the remainder four lesions were endoscopically sessile polyps/nodules. Representative endoscopic images are shown in Figure 1 . Histologically, all five cases of RCC in our series were of the clear cell type. The lesions all demonstrated a bland clear cell proliferation within the lamina propria. When the interface between the carcinoma and benign gastric mucosa was biopsied, the clear cells infiltrated among gastric glands without gland destruction (Fig. 2a, b, c) . The lesions lacked a rich vascular background. The individual tumor cells showed cytoplasmic vacuoles, small nuclei, nuclear membrane irregularity, and occasional small pinpoint nucleoli. There was only mild nuclear pleomorphism, with occasional tumor cells showing enlarged hyperchromatic nuclei. The nuclear grade was Furhman grade 1 in all the cases. Immunohistochemically, the RCC cells exhibited at least patchy immunoreactivity for cytokeratin and RCC markers, such as PAX8 and RCC, in all the cases (Fig.  2d, e, f) . In two cases, there were many foamy histiocytes intermingled with the tumor cells, which were highlighted with immunohistochemistry for CD68 (Fig. 3) .
Discussion
RCC is diagnosed at an advanced stage in up to a quarter of patients. Even in patients with localized disease, a third will develop metastasis after resection [10] . Despite such a high incidence of metastasis, there is a low propensity for RCC to metastasize to the stomach [1, 5, 7, [11] [12] [13] [14] [15] . Most metastatic RCCs in the stomach present as large ulcerated mass lesions. There are rare case reports of metastatic RCC presenting as solitary subcentimeter gastric lesion [6, 8, 9] . Therefore, metastatic RCC is unlikely in the differential diagnosis for small solitary gastric lesions. Furthermore, a long interval between primary RCC diagnosis and gastric metastasis is very common. For most metastatic carcinomas (e.g. lung and breast) involving the stomach, the mean interval between the diagnoses of the primary tumor and the gastric metastasis is 1.3 years (range 0 -4.7 years), with half of the patients having gastric metastasis within a year [4] . In contrast, gastric metastasis attributable to RCC occurs after a significantly longer interval, with a mean interval of 6.5 years (range 0.1 -20 years) [5] . As a result, in patients with a remote history of RCC, such a history may be overlooked at the time of endoscopy. In our patients, the interval between RCC diagnosis and gastric metastasis ranged from 5 to 10 years. The history of RCC was provided in only two of the three patients. In addition, it is even rarer to have the gastric metastasis be the diagnostic presentation of a carcinoma. This has been reported in primary tumors from breast and lung [2] . In our case series, there were two patients who did not carry a history of RCC, and the diagnosis was established based on the endoscopic gastric biopsies. Therefore, it is of importance to increase the awareness among pathologists of this rare presentation of metastatic RCC as small solitary gastric mucosal lesions, so that this entity will be at least included in the differential diagnosis given the appropriate histopathologic appearance, even if the history of RCC is not provided.
The endoscopic differential diagnosis for small gastric lesions is quite broad [6] . Given the wide differential of subcentimeter gastric lesions, it is difficult to distinguish these on endoscopy. In general, gastric lesions/polyps can be separated into a few basic categories: epithelial lesions (hyperplastic/inflammatory polyp, hamartomatous polyp, fundic gland polyp, adenoma, neuroendocrine tumor), mesenchymal proliferation (gastrointestinal stromal tumor, leiomyoma, inflammatory fibroid polyp), infiltrative lesions (xanthoma, lymphoid proliferation), and malignancies. Malignancies of any primary can also be found in the stomach with a range of endoscopic appearances. The classic "bull's-eye sign" (lesion with central depression) can be seen, but in less than half of the cases [2] . Subcentimeter lesions are especially less likely to display these classic findings such as "bull's-eye sign" or even ulceration. In the four previously reported cases, one lesion showed erosion, and three lesions had benign sessile or polypoid appearance [6] [7] [8] [9] . In our series, two patients presented with classic findings of a sessile lesion with ulceration and friability (cases 3 and 4); however, in two patients, the gastric metastasis showed more bland endoscopic appearances of 4 -6 mm sessile polyps (cases 1 and 2). This stresses the importance to sample all subcentimeter lesions despite the endoscopic appearance. The American Society of Gastrointestinal Endoscopy suggests all solitary gastric polyps should 
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Gastroenterol Res. 2018;11(1):25-30 be sampled (whether by biopsy or polypectomy). Only polyps suspicious for fundic gland polyp > 1 cm and hyperplastic polyp > 0.5 cm should undergo polypectomy. The guideline for multiple polyps is removing the largest and sampling the smaller polyps. These guidelines are suggestions rather than recommendations due to lack of evidence on how to handle gastric polyps. However, the society stresses the importance of communication with the pathologists [16] . The importance of adequate communication is highlighted by Carmack et al in their description of correlating endoscopic findings with histology [17] . Histologically, though metastatic RCC can be easily differentiated from other common subcentimeter gastric lesions such as hyperplastic polyps and fundic gland polyps, the bland nature of tumor cells and involvement of lamina propria may histologically resemble xanthomatous lesions of the stomach.
Gastric xanthomas consist of an accumulation of periodic acid-Schiff (PAS)-negative macrophages with vacuolated sudanophilic lipid-rich cytoplasm. The polygonal macrophages exhibit a distinct cell membrane and a small centrally located round or oval nucleus. They are completely devoid of atypia and lie in a pavement-like arrangement, usually in the upper third of the mucosa. The clear cell RCC cells are also lipidrich and may exhibit similar morphological features, but the cytoplasm is usually clear rather than foamy as in xanthoma cells. At the interface to normal mucosa, the metastatic RCC cells usually infiltrate among gastric glands without destruction, further mimicking the growth pattern of gastric xanthomas. However, enlarged hyperchromatic atypical cells can be identified at least focally, and in the center of the metastatic focus, the tumor cells showed destructive, rather than expansile, growth. Such histologic features should promote further immunohistochemical workup to rule out malignancy. In three cases in this series, areas with ulceration and granulation tissue were sampled, which might lead to a diagnosis of hyperplastic/inflammatory polyp if the bland RCC infiltration is inconspicuous in the biopsy. Actually one case in our series was a consult case which carried an initial diagnosis of hyperplastic polyp. The confusion with benign gastric polyps can be further complicated by a remote or unknown history of a renal tumor. In these cases, an immunohistochemistry panel of cytokeratin, RCC markers (CD10, RCC, PAX-8) along with CD68 (for xanthomatous lesions) might be necessary. At least patchy immunoreactivity for cytokeratin was present in all the cases, which will likely lead to a correct diagnosis. However, it is worth pointing out that in two cases, there were abundant macrophages intermingled with metastatic tumor cells. Therefore, immunohistochemistry for histiocytic markers (such as CD68) alone may give rise to a misdiagnosis of xanthoma in such a scenario.
In summary, we present five cases of metastatic RCC to the stomach as a solitary subcentimeter mucosal lesion. The remote or unknown history of RCC, the non-specific endoscopic appearance and the bland histological features may lead to potential diagnostic pitfalls. Our case series outlines the importance of careful endoscopic and histologic examination. It is of importance for both endoscopists and pathologists to be aware of such an unusual presentation of metastatic RCC in the stomach and include metastatic RCC in the differential diagnosis for gastric mucosal polyps with clear cell morphology, so that the potential diagnostic pitfalls will be avoided.
Financial Disclosures
None. 
